22Na+ uptake and catecholamine secretion by primary cultures of adrenal medulla cells.
The uptake of 22Na+ and secretion of catecholamines by primary cultures of adrenal medulla cells under the influence of a variety of agonists and antagonists were determined. Veratridine, batrachotoxin, scorpion venom, and nicotine caused a parallel increase in 22Na+ uptake and Ca2+-dependent catecholamine secretion. Ba2+, depolarizing concentrations of K+, and the Ca2+ ionophore Ionomycin stimulated secretion of catecholamines but did not increase the uptake of 22Na+. Tetrodotoxin inhibited both 22Na+ uptake and catecholamine secretion evoked by veratridine, batrachotoxin, and scorpion venom, but had no effect on 22Na+ uptake and catecholamine secretion caused by nicotine. On the other hand, histrionicotoxin, which blocks the acetylcholine receptor-linked ion conductance channel, blocked nicotine-stimulated 22Na+ uptake and catecholamine secretion, but only partially inhibited veratridine-stimulated catecholamine secretion and had no effect on veratridine-stimulated 22Na+ uptake. The combination of veratridine plus tetrodotoxin, which has been shown to prevent nicotine-stimulated secretion of catecholamines by adrenal medulla cells, also prevented nicotine-stimulated 22Na+ uptake by the primary cultures. These studies demonstrate the presence of tetrodotoxin-sensitive Na+ channels in adrenal medulla cells which are functionally linked to Ca2+-dependent catecholamine secretion. However, These channels are not utilized for Na+ entry upon activation of nicotinic receptors; in this case Na+ entry occurs through the receptor-associated ion conductance channel.